Differential inhibition of morphine glucuronidation in the 3- and 6-position by ranitidine in isolated hepatocytes from guinea pig.
The influence of ranitidine on morphine metabolism, with special emphasise on the ratio between morphine-3-glucuronide and morphine-6-glucuronide was studied in isolated guinea pig hepatocytes. Ranitidine reduced the Kel of morphine dose-dependently with a maximum effect of 50%, and increased the relative concentration of morphine-6-glucuronide to morphine-3-glucuronide. These effects could be due to a direct or indirect effect on the conjugation enzymes involved, or an effect on the transport of morphine or glucuronides across cell membranes. The latter explanation was rejected on the basis of the observation that the ratios between intra- and extracellular concentrations of morphine, morphine-3-glucuronide and morphine-6-glucuronide were not influenced by ranitidine. Increasing concentrations of ranitidine gradually decreased the morphine-3-glucuronide/morphine-6-glucuronide ratio by up to 21%. This could stem from interference of energy or co-substrate supply, or through direct effects on the different UDPGTases involved. The observation that the present effect on morphine glucuronidation was the opposite of that observed when administering a known co-substrate (UDPGA) depletor, indicated that in all probability the effect of ranitidine was a direct inhibition on the uridine 5'-diphosphate glucuronyltransferases involved, with a more pronounced effect for the isoenzymes responsible for the 3'-glucuronidation.